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Full compatibility throughout the family

The STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx devices are fully
pin-to-pin, compatible with the STM32F4xxxx devices, allowing the user to try different
peripherals, and reaching higher performances (higher frequency) for a greater degree of
freedom during the development cycle.

Figure 1 gives compatible board designs between the STM32F7xx and STM32F4xx
families.

Figure 1. Compatible board design for LQFP100 package
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The STM32F76x LQFP144, LQFP176, LQFP208, TFBGA216, UFBGA176 packages are
fully pin to pin compatible with STM32F4xx devices.
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Functional overview

2.19.3 Regulator ON/OFF and internal reset ON/OFF availability
Table 4. Regulator ON/OFF and internal reset ON/OFF availability
Package Regulator ON Regulator OFF Internal reset ON | Internal reset OFF
LQFP100 Yes No
Yes No
LQFP144,
LQFP208
bggg%em BYPASge;EG t BYPAS;e;EG t ves ves
) » se 2 se
TEBGA216 0 Vsg 0 Vpp PDR_ON set to Vpp | PDR_ON set to Vgg
WLCSP180 Yes(")
1. Available only on dedicated part number. Refer to Section 7: Ordering information.
2.20 Real-time clock (RTC), backup SRAM and backup registers

The RTC is an independent BCD timer/counter. It supports the following features:

° Calendar with subsecond, seconds, minutes, hours (12 or 24 format), week day, date,
month, year, in BCD (binary-coded decimal) format.

e  Automatic correction for 28, 29 (leap year), 30, and 31 days of the month.
e  Two programmable alarms.
e  On-the-fly correction from 1 to 32767 RTC clock pulses. This can be used to
synchronize it with a master clock.
e Reference clock detection: a more precise second source clock (50 or 60 Hz) can be
used to enhance the calendar precision.
e Digital calibration circuit with 0.95 ppm resolution, to compensate for quartz crystal
inaccuracy.
e Three anti-tamper detection pins with programmabile filter.
e Timestamp feature which can be used to save the calendar content. This function can
be triggered by an event on the timestamp pin, or by a tamper event, or by a switch to
Vgar mode.
e 17-bit auto-reload wakeup timer (WUT) for periodic events with programmable
resolution and period.

The RTC and the 32 backup registers are supplied through a switch that takes power either
from the Vpp supply when present or from the Vgur pin.

The backup registers are 32-bit registers used to store 128 bytes of user application data
when VDD power is not present. They are not reset by a system or power reset, or when the
device wakes up from Standby mode.
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Functional overview STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

2.47
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DSI Host (DSIHOST)

The DSI Host is a dedicated peripheral for interfacing with MIPI® DSI compliant displays. It
includes a dedicated video interface internally connected to the LTDC and a generic APB
interface that can be used to transmit information to the display.

These interfaces are as follows:

e LTDC interface:

— Used to transmit information in Video mode, in which the transfers from the host
processor to the peripheral take the form of a real-time pixel stream (DPI).

—  Through a customized for mode, this interface can be used to transmit information
in full bandwidth in the Adapted Command mode (DBI).

e APB slave interface:

—  Allows the transmission of generic information in Command mode, and follows a
proprietary register interface.

—  Can operate concurrently with either LTDC interface in either Video mode or
Adapted Command mode.

e Video mode pattern generator:
—  Allows the transmission of horizontal/vertical color bar and D-PHY BER testing
pattern without any kind of stimuli.
The DSI Host main features:
e Compliant with MIPI® Alliance standards
e Interface with MIPI® D-PHY
e  Supports all commands defined in the MIPI® Alliance specification for DCS:
—  Transmission of all Command mode packets through the APB interface
—  Transmission of commands in low-power and high-speed during Video mode
e  Supports up to two D-PHY data lanes
e  Bidirectional communication and escape mode support through data lane 0
e  Supports non-continuous clock in D-PHY clock lane for additional power saving
e  Supports Ultra Low-power mode with PLL disabled
e ECC and Checksum capabilities
e  Support for End of Transmission Packet (EoTp)
e Fault recovery schemes
e 3D transmission support
e Configurable selection of system interfaces:
— AMBA APB for control and optional support for Generic and DCS commands
— Video Mode interface through LTDC
— Adapted Command mode interface through LTDC
e Independently programmable Virtual Channel ID in
—  Video mode
— Adapted Command mode
— APB Slave

Video Mode interfaces features:

e LTDC interface color coding mappings into 24-bit interface:
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Pinouts and pin description

Figure 19. STM32F76xxx TFBGA216 ballout
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1. The above figure shows the package top view.
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Pinouts and pin description

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Figure 20. STM32F769xx TFBGA216 ballout
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1. The above figure shows the package top view.
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Pinouts and pin description STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Table 10. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and
ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax =
STM32F767xx STM32F769xx @
@
% 2
§ |8 E|o
— o iti
= k3] 2 3 % Alternate functions Add|t|_onal
ol | |lo ||| |w|w|® € El Bl 2 functions
I3 Z|S|ISR|F|2|E|R|Y £ &l o
0 -V - S - W B - O - -V - ¢ o =
w| W L | |9 |||l O £
g|¢g|lf|lg|lg|pd|lo|Cc|c|@ S
- S - - e = - - e c
= £
o

DFSDM1_CKIN3,
5577 [P15| 96 | 108 [L15| M3 | 89 [ 108 | L15 PD8 I/O|FT| - | USART3_TX, SPDIF_RX1, -
FMC_D13, EVENTOUT

DFSDM1_DATINS,
56 [ 78 [P14| 97 | 109 (L14 | L3 | 90 [ 109 | L14 PD9 IIO|FT| - | USART3_RX, FMC_D14, -
EVENTOUT

DFSDM1_CKOUT,
57 [ 79 [N15| 98 | 110 [K15| M2 [ 91 [ 110 | K15 PD10 I/O|FT| - | USART3_CK, FMC_D15, -
LCD_B3, EVENTOUT

12C4_SMBA,

USART3_CTS,
QUADSPI_BK1_l00,
58 | 80 |N14| 99 | 111 [N10| K3 | 92 | 111 [N10| PD11 [I/O|FT| - SAI2 DA, -
FMC_A16/FMC_CLE,

EVENTOUT

TIM4_CH1, LPTIM1_IN1,
12C4_SCL, USART3_RTS,

M1 M1 QUADSPI_BK1_lO1,
59| 81 |N13 (100|112 | " | 4 | @3 | 112| " | PD12 [O|FT| - SAI2 FS A -
FMC_A17/FMC_ALE,
EVENTOUT
TIM4_CH2, LPTIM1_OUT,
12C4_SDA,
60 | 82 |M15|101 | 113 [M11| L2 | 94 [ 113 |M11| PD13 [I/O|FT| - QUADSPI_BK1_l03, -
SAI2_SCK_A, FMC_A18,
EVENTOUT
- | 83| - 102|114 |J10| M1 | 95 [114]J10| VvSS |s - -
- | 84|J13 103|115 J11| - | 96 [115|J11| VvDD |S - -

TIM4_CH3, UART8_CTS,

61|85 (M14|104 | 116 [L12 | L1 [ 97 [ 116 | L12 PD14 IIO|FT| - FMC_DO, EVENTOUT

TIM4_CH4, UART8_RTS,

62 | 86 [ L14 | 105 | 117 [ K13 | K2 | 98 [ 117 | K13 PD15 IIO|FT| - FMC_D1, EVENTOUT

- - - - | M8 [K12| - - - - PJ6 IIO|FT| - LCD_R7, EVENTOUT

- - - - | M9 (12| - - - - PJ7 IIO|FT| - LCD_GO, EVENTOUT

a [l
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Pinouts and pin description

Table 10. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and
ball definitions (continued)

Pin Number

STM32F765xx
STM32F767xx

STM32F768Ax
STM32F769xx

LQFP100

LQFP144

UFBGA176

LQFP176

LQFP208

TFBGA216

wLcspP1so(

LQFP176

LQFP208

TFBGA216

Pin name (function after reset

Pin type

1/0 structure

Notes

Alternate functions

Additional
functions

91

135

A6

163

194

A8

A9

163

194

A8

PB5

110

FT

UART5_RX, TIM3_CH2,
12C1_SMBA,
SPI1_MOSI/12S1_SD,
SPI3_MOSI/12S3_SD,
SPI6_MOSI, CAN2_RX,
OTG_HS_ULPI_D7,
ETH_PPS_OUT,
FMC_SDCKET,
DCMI_D10, LCD_G7,
EVENTOUT

92

136

B6

164

195

B6

B9

164

195

B6

PB6

110

FT

UART5_TX, TIM4_CH1,
HDMI_CEC, 12C1_SCL,
DFSDM1_DATINS,
USART1_TX, CAN2_TX,
QUADSPI_BK1_NCS,
12C4_SCL, FMC_SDNE1,
DCMI_D5, EVENTOUT

93

137

B5

165

196

B5

C8

165

196

B5

PB7

110

FT

TIM4_CH2, 12C1_SDA,
DFSDM1_CKINS5,
USART1_RX, I12C4_SDA,
FMC_NL, DCMI_VSYNC,
EVENTOUT

94

138

D6

166

197

E6

A10

166

197

E6

BOOTO

VPP

95

139

A5

167

198

A7

E9

167

198

A7

PB8

110

FT

12C4_SCL, TIM4_CH3,
TIM10_CH1, 12C1_SCL,
DFSDM1_CKIN?,
UART5_RX, CAN1_RX,
SDMMC2_D4,
ETH_MII_TXD3,
SDMMC1_D4, DCMI_D8,
LCD_B6, EVENTOUT
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Electrical characteristics

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Caution:  Any floating input pin can also settle to an intermediate voltage level or switch inadvertently,
as a result of external electromagnetic noise. To avoid a current consumption related to
floating pins, they must either be configured in analog mode, or forced internally to a definite
digital value. This can be done either by using pull-up/down resistors or by configuring the
pins in output mode.

I/O dynamic current consumption
In addition to the internal peripheral current consumption (see Table 39: Peripheral current
consumption), the 1/Os used by an application also contribute to the current consumption.
When an I/O pin switches, it uses the current from the MCU supply voltage to supply the 1/0
pin circuitry and to charge/discharge the capacitive load (internal or external) connected to
the pin:
lsw = Vpp XfswxC
where
Isw is the current sunk by a switching 1/O to charge/discharge the capacitive load
Vpp is the MCU supply voltage
fsw is the I/O switching frequency
C is the total capacitance seen by the I/O pin: C = Ciyt+ Cext
The test pin is configured in push-pull output mode and is toggled by software at a fixed
frequency.
Table 38. Switching output I/O current consumption(")
/0 t li
S o ©°991Ing Typ Typ .
ymbol Parameter Conditions frequency (fsw) Unit
MHz VDD =33V VDD =18V
2 0.1 0.1
8 0.4 0.2
25 1.1 0.7
Cext =0 pF 50 24 1.3
C=Cnt+Cs+ Cexr 60 3.1 1.6
84 4.3 2.4
90 4.9 2.6
| /0 switching 100 5.4 2.8 A
bbIo Current 2 0.2 0.1
8 0.6 0.3
25 1.8 1.1
Cexr =10 pF 50 3.1 2.3
C=Cn7+Cst+C
INT s e 60 4.6 3.4
84 9.7 3.6
90 10.12 5.2
100 14.92 5.4
134/255 DoclD029041 Rev 4 Kys




STM32F765xx STM32F767xx STM32F768Ax STM32F769xx Electrical characteristics

Note:

3

For C, 4 and C| », it is recommended to use high-quality external ceramic capacitors in the
5 pF to 25 pF range (typ.), designed for high-frequency applications, and selected to match
the requirements of the crystal or resonator (see Figure 30). C| 1 and C| , are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of C| 4 and C| 5. The PCB and MCU pin capacitance must be included
(10 pF can be used as a rough estimate of the combined pin and board capacitance) when
sizing C; 1 and C\».

For information on selecting the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.

Figure 30. Typical application with an 8 MHz crystal

Resonator with
integrated capacitors

"~ .Cig.

. I . OSC_IN fHSE

. - . : _”_> »
) Bias

1, 8MHz RF | controlled
gain

STM32F

ai17530

1. Rgxr value depends on the crystal characteristics.
Low-speed external clock generated from a crystal/ceramic resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 44. In
the application, the resonator and the load capacitors have to be placed as close as
possible to the oscillator pins in order to minimize output distortion and startup stabilization
time. Refer to the crystal resonator manufacturer for more details on the resonator
characteristics (frequency, package, accuracy).

Table 44. LSE oscillator characteristics (f_sg = 32.768 kHz) (1)

Symbol Parameter Conditions Min | Typ | Max | Unit
LSEDRV[1:0]=
SEDRVIT:01209 - J2s0| -
Low drive capability
LSEDRV[1:0]=1
S [1:0]=10 i 300 i

Medium low drive capability
Ibp LSE current consumption nA
LSEDRV[1:0]=01

- 370 -
Medium high drive capability
LSEDRV[1:0]=11
. . [0l . - 480 -
High drive capability
DocIlD029041 Rev 4 143/255




Electrical characteristics STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing a low state on the NRST pin or the Oscillator pins for 1
second.

To complete these trials, ESD stress can be applied directly on the device, over the range of
specification values. When unexpected behavior is detected, the software can be hardened
to prevent unrecoverable errors occurring (see application note AN1015).

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device are monitored while a simple application,
executing EEMBC code, is running. This emission test is compliant with SAE IEC61967-2
standard which specifies the test board and the pin loading.

Table 61. EMI characteristics

Max vs.
Symbol | Parameter Conditions Monitored [fusefferul | ynit
frequency band
8/200 MHz
0.1 to 30 MHz 5
Vpp = 3.6 V, Ty = 25 °C, TFBGA216 package, 30 to 130 MHz 10
conforming to IEC61967-2 ART/L1-cache ON, dBpv
. . 130 MHz to 1 GHz 18
over-drive ON, all peripheral clocks enabled,
clock dithering disabled. 1 GHzto 2 GHz 10
EMI Level 3.5 -
SEMl Peak level
0.1 to 30 MHz 2
Vpp=3.6V, Ty =25 °C, TFBGA216 package,
conforming to IEC61967-2 ART/L1-cache ON, 30 to 130 MHz 9 dByV
over-drive ON, all peripheral clocks enabled, 130 MHz to 1 GHz 14
clock dithering enabled.
1 GHz to 2 GHz 9
EMI Level 3 -
5.3.18 Absolute maximum ratings (electrical sensitivity)
Based on three different tests (ESD, LU) using specific measurement methods, the device is
stressed in order to determine its performance in terms of electrical sensitivity.
Electrostatic discharge (ESD)
Electrostatic discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts x (n+1) supply pins). This test
conforms to the ANSI/ESDA/JEDEC JS-001-2012 and ANSI/ESD S5.3.1-2009 standards.
160/255 DoclD029041 Rev 4 Kys




Electrical characteristics

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Unless otherwise specified, the parameters given in Table 67 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized

in Table 17.
Table 67. I/O AC characteristics(1(2)
OSPEEDRy
[1:0] bit Symbol Parameter Conditions Min | Typ Max | Unit
value("
C_=50pF, Vpp= 2.7V - - 4
C_=50pF, Vpp21.7V - - 2
fmax(i0)out | Maximum frequency® C =10pF, Vpp227V - - 8 MHz
00 C_=10pF, Vpp21.8V - - 4
C|_=10pF,VDD21.7V - - 3
Output high to low level fall _ _
ttf(lo)out/ time and output low to high g%_vso PF.Vpp=17Vio| - 100 | ns
r(I0)out  jevel rise time '
C_=50pF, Vpp=2.7V - - 25
C_ =50 pF, Vpp= 1.8V - - 12.5
C_=50pF, Vpp= 1.7V - - 10
fmax(i0)out | Maximum frequency(® = Pp MHz
C_.=10pF, Vpp22.7V - - 50
o1 C_=10pF, Vpp= 1.8V - - 20
C_=10pF, Vpp= 1.7V - - 12.5
C_=50pF, Vpp22.7V - - 10
Output high to low level fall C_ =10 pF, Vpp22.7V - - 6
ttf('O)OUt/ time and output low to high = Pb ns
r(I0)out  level rise time CL=50pF,Vpp21.7V - - 20
C.=10pF,Vpp21.7V - - 10
C_ =40 pF, Vpp22.7V - - | 504
C_L=10pF, Vpp 227V - - | 100¥
fmax(i0)out | Maximum frequency® C =40pF, Vpp21.7V - - 25 | MHz
C_=10pF, Vpp=21.8V - - 50
10 C_ =10 pF, Vpp21.7V - - 425
CL =40 pF, VDD 227V - - 6
Output high to low level fall C, =10 pF, Vpp22.7V - - 4
ttf('O)OU‘/ time and output low to high = Pp ns
r(10)out level rise time C|_ =40 pF, Vpp21.7V - - 10
C_.=10pF, Vpp21.7V - - 6
166/255 DoclD029041 Rev 4 Kys




Electrical characteristics STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Table 89. SAI characteristics!!) (continued)

(St;:r:s,snz;)x X X X Slat n X : Slot n+2 X:

tsu(SD_MR) «—»&—»: th(SD_MR)

SAI_SD_X X X X S;‘Ot n X A X:

(receive)

Symbol Parameter Conditions Min Max Unit
Slave transmitter (after enable edge) 12
2.7<sVDD<3.6V
tysp B sT) | Data output valid time
v(SD_B_ST) Slave transmitter (after enable edge) 20
1.71<VDD<3.6V
thsp_s_mT) | Data output hold time | Slave transmitter (after enable edge) 5 -
—= ns
Master transmitter (after enable edge) 15
2.7<sVDD<3.6V
tysp mT) A | Data output valid time
V(SD_MT)_ Master transmitter (after enable edge) 20
1.71<VDD<3.6V
thsp_a_mT) | Data output hold time | Master transmitter (after enable edge) 5 -
1. Guaranteed by characterization results.
2. APB clock frequency must be at least twice SAI clock frequency.
3. With Fg=192kHz.
Figure 53. SAl master timing waveforms
1/fgck
.
SAI_SCK_X . \ : ; ! :
i : j & th(FS)
SAI_FS_X | \. ; ' : /
(output) ty(FS) -P‘—‘*. . ty(SD_MT) ¢—>! <> Ih(SD_MT)

MS32771V1

3
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Electrical characteristics STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Note:

190/255

Table 91. USB OTG full speed DC electrical characteristics (continued)

Symbol Parameter Conditions I\I(I:r; Typ. M(?)x Unit

PA11, PA12, PB14, PB15
(USB_FS_DP/DM, 17 21 24

R USB_HS_DP/DM) Vo=

PP PA9, PB13 N PP

(OTG_FS_VBUS, 24 |52 8
OTG_HS_VBUS) kQ
PA12, PB15 (USB_FS_DP, _
USB_HS_DP) Vin = Vss 15 [ 18| 21

Rpy PA9, PB13
(OTG_FS_VBUS, VN = Vss 0.55 |0.95| 1.35
OTG_HS_VBUS)

. All the voltages are measured from the local ground potential.
. The USB OTG full speed transceiver functionality is ensured down to 2.7 V but not the full USB full speed

electrical characteristics which are degraded in the 2.7-t0-3.0 V Vppysg voltage range.
Guaranteed by design.
R is the load connected on the USB OTG full speed drivers.

When VBUS sensing feature is enabled, PA9 and PB13 should be left at their default state
(floating input), not as alternate function. A typical 200 uA current consumption of the
sensing block (current to voltage conversion to determine the different sessions) can be
observed on PA9 and PB13 when the feature is enabled.

Figure 55. USB OTG full speed timings: definition of data signal rise and fall time

Crossover
. . points
Differential
data lines / \
Vers == I
Vss !

ai14137

Table 92. USB OTG full speed electrical characteristics(")

Driver characteristics

Symbol Parameter Conditions Min Max Unit
t, Rise time(@) C_ =50 pF 4 20 ns
t; Fall time(@) C_ =50 pF 4 20 ns
trim Rise/ fall time matching t/t 90 110 %
VcRrs Output signal crossover voltage - 1.3 2.0 \Y
ZpRry Output driver impedance(®) Drivml%\;igh or 28 44 Q

3
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Electrical characteristics STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Table 97. Dynamics characteristics: Ethernet MAC signals for RMII(")

Symbol Parameter Min Typ Max Unit
tsurxp) | Receive data setup time 1 - -

tinrxp) | Receive data hold time 2 - -

tsucrs) | Carrier sense setup time 2 - - -
tincrs) | Carrier sense hold time 2 - -

tyrxen) | Transmit enable valid delay time 7.5 8 12

tyTxp) | Transmit data valid delay time 7 7.5 12.5

1. Guaranteed by characterization results.

Table 98 gives the list of Ethernet MAC signals for Mll and Figure 58 shows the
corresponding timing diagram.

Figure 59. Ethernet MIl timing diagram

MII_RX_CLK / \ / \

tsu(RXD) ih(RXD)
Su(ER) —{« < i Gh(ER)
tsu(DV) tih(DV)
MIl_RXD[3:0]
MII_RX_DV

MII_RX_ER

/
Y e W A

t4(TXEN)
+—tyTxD) ]

MIL_TX_EN
MII_TXDI[3:0] >< ><

ai15668b

Table 98. Dynamics characteristics: Ethernet MAC signals for MiI(")

Symbol Parameter Min Typ Max Unit
tsyrxp) | Receive data setup time 1 - -

tinrxp) | Receive data hold time 25 - -

tsupv) |Data valid setup time 1.5 - -

tinpvy |Data valid hold time 0.5 - - o
tsyer) | Error setup time 2.5 - -

tiner) | Error hold time 0.5 - -

tyrxeny | Transmit enable valid delay time 10 8 13

tyrxpy | Transmit data valid delay time 9 7.5 13

3
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Refer to Section 5.3.20: I/O port characteristics for more details on the input/output
characteristics.

Asynchronous waveforms and timings

Figure 61 through Figure 64 represent asynchronous waveforms and Table 7100 through
Table 107 provide the corresponding timings. The results shown in these tables are
obtained with the following FMC configuration:

e  AddressSetupTime = 0x1

e AddressHoldTime = 0x1

e DataSetupTime = 0x1 (except for asynchronous NWAIT mode , DataSetupTime = 0x5)
e  BusTurnAroundDuration = 0x0

e  Capcitive load CL = 30 pF

In all timing tables, the Ty k is the HCLK clock period

Figure 61. Asynchronous non-multiplexed SRAM/PSRAM/NOR read waveforms

tw(NE)
FMC_NE _\\ ’
ty(NOE_NE)- tw(NOE) »1a»-th(NE_NOE)
FMC_NOE 1 /_
FMC_NWE _/ \
> tya_NE) thia_NoE)y T+
FMC_A[25:0] I Address
> ty(BL_NE) thBL_NOE) T€T%]
FMC_NBL[1:0] _T
th(Data_NE)
le———tsy(Data_NOE)—> th(Data_NOE)
le——tsy(pata_NE) ———t
FMC_D[15:0] Data X
> ty(NADV_NE)
tw(NADV)
FMC_NADV )
FMC_NWAIT
[ &—th(NE_NWAIT) —]
tsu(NWAIT_NE) — |
MS32753V1

1. Mode 2/B, C and D only. In Mode 1, FMC_NADYV is not used.
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Figure 62. Asynchronous non-multiplexed SRAM/PSRAM/NOR write waveforms

tw(NE) >
FMC_NEx :\ /_
FMC_NOE _/
e— ty(NWE_NE tw(NWE)—>te »Lth(NE_NWE)
FMC_NWE 1 /_
> tv(A_NE) th(ANWE)—‘—;
FMC_A[25:0] I Address
> ty(BL_NE) th(BL_NWE)T< >
FMC_NBL[1:0] T NBL X
- e——ty(Data_NEy—»{ th(Data_NWE)-
FMC_DI[15:0] Data

ty(NADV_NE)

tw(NADV)
FMC_NADV (1)

FMC_NWAIT

[ ——th(NE_NWAIT) —]

tsu(NWAIT_NE) — |

MS32754V1

1. Mode 2/B, C and D only. In Mode 1, FMC_NADV is not used.

Table 102. Asynchronous non-multiplexed SRAM/PSRAM/NOR write timingsm

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 3Tholk =1 | 3Thok + 1
tynwe Ny | FMC_NEx low to FMC_NWE low Thek =1 | THok * 0.5
tw(NWE) FMC_NWE low time Thok =15 | Thok + 0.5
thve_Nwe) | FMC_NWE high to FMC_NE high hold time THelk -
tya_NE) FMC_NEx low to FMC_A valid - 0
thia Nwey  |Address hold time after FMC_NWE high Thek — 0.5 - o
ty(BL_NE) FMC_NEx low to FMC_BL valid - 0.5
theL Nwey | FMC_BL hold time after FMC_NWE high Thelk — 0.5 -
typata_NEy | Data to FMC_NEXx low to Data valid - Thek * 2
th(pata_nwe) | Data hold time after FMC_NWE high Thek+0.5 -
tynabv NE) | FMC_NEx low to FMC_NADV low - 0
twNADV) FMC_NADV low time - Thok + 1

1. Guaranteed by characterization results.
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Table 109. Synchronous multiplexed PSRAM write timings(")

Symbol Parameter Min Max | Unit
twcLk) FMC_CLK period 2Thek - 0.5 -
tycLkL-NExt) | FMC_CLK low to FMC_NEX low (x=0..2) - 2
tacLkH-NExH) | FMC_CLK high to FMC_NEXx high (x=0...2) Thek + 0.5 -
tacLkL-NapvL) | FMC_CLK low to FMC_NADV low - 1
ty(cLkL-NADVH) | FMC_CLK low to FMC_NADV high 0 -
tayckr-av) | FMC_CLK low to FMC_Ax valid (x=16...25) - 2.5
tycLkn-alv) | FMC_CLK high to FMC_Ax invalid (x=16...25) Thelk -
tacLkL-nweL) | FMC_CLK low to FMC_NWE low - 1.5 -
tcLkH-nweH) | FMC_CLK high to FMC_NWE high Thek + 0.5 -
tycLkL-apv) | FMC_CLK low to FMC_AD[15:0] valid - 3
tycLkL-aplv) | FMC_CLK low to FMC_AD[15:0] invalid 0 -
taccLkL-paTa) | FMC_A/D[15:0] valid data after FMC_CLK low - 3.5
tacikneLy) | FMC_CLK low to FMC_NBL low - 2
ta(cLkn-NBLH) | FMC_CLK high to FMC_NBL high Thok + 0.5 -
tsu(nwaIT-cLKH) | FMC_NWAIT valid before FMC_CLK high 2 -
th(cLkH-NwaIT) | FMC_NWAIT valid after FMC_CLK high 3.5 -

1. Guaranteed by characterization results.
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Figure 71. NAND controller waveforms for common memory read access
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Figure 72. NAND controller waveforms for common memory write access
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Table 112. Switching characteristics for NAND Flash read cyclesm

Symbol Parameter Min Max Unit
tw(NoE) FMC_NOE low width 4Thok—0.5|4Tyok + 0.5
tsuip-NoE) | FMC_D[15-0] valid data before FMC_NOE high 1 -
th(noe-p) | FMC_D[15-0] valid data after FMC_NOE high 0 - ns
taiaLe-Nog) | FMC_ALE valid before FMC_NOE low - 3THek 1
thNoE-ALE) | FMC_NWE high to FMC_ALE invalid 4THolk — 2 -

1.

Guaranteed by characterization results.
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LQFP100 device making

The following figure gives an example of topside marking orientation versus pin 1 identifier

location.

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 85. LQFP100, 14 x 14 mm, 100-pin low-profile quad flat package

top view example

Product identification (1)

Pin 1 identifier

— STM32F?L7 |

| —

~ VITh

R | |

|

| Y ww e

O

—@®

Revision code

Date code

MS41045V1

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet

qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
samples to run qualification activity.
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LQFP176 24 x 24 mm, low-profile quad flat package

information

Figure 89. LQFP176, 24 x 24 mm, 176-pin low-profile quad flat package outline
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1. Drawing is not to scale.
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